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Case Series: Thirty-three patients (ages 31-84) with chronic HBV infection
© 2021 Hann HW. This article is distributed under the terms of were identified. All patients had no significant elevations in transaminase levels
the Creative Commons Attribution 4.0 International License. and were followed over 32 years, collectively. 18/33 had a fluctuating greater
magnitude of HBV viral load with no elevations in tumor marker or significant
radiographic changes to their liver.

Discussion/Conclusion: Chronic HBV infection can lead to serious
complications over time, the mechanism of which are not well understood. The
variation in patients that do and do not develop these complications stresses
the importance of the individual response to the virus and may highlight host
immune response differences.

Introduction

Since the discovery of hepatitis B virus (HBV) by Blumberg et al.
in 1965, his first vaccine in 1982, and subsequently highly effective
antiviral drugs, there has been a significant decrease in the number
of infected people globally and especially in younger generations.!
However, it is critical to study chronic HBV infection as it is still
responsible for nearly 50% of hepatocellular carcinoma (HCC)
worldwide and 600,000 to one million die annually from HBV-
related liver disease.>®

Fifteen to 40% of patients with chronic HBV are expected to
progress to cirrhosis and HCC.”® Previous studies have observed
the outcomes of the remaining individuals who do not develop these
complications. However, the longest follow up is 10-18 years.>'®
In contrast, our case series presents 33 patients followed over a
maximum of 32 years, some of which have been HBV carriers since
birth and are in their 80s.

Hepatitis B virus is a DNA virus that spreads from blood and
bodily fluids of an infected host.'® After transmission, the natural
history of the viral infection depends on the initial host immune
response: does the immune system successfully clear the virus after
initial attack, or does it struggle to do so and commit to a life-long
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battle between host and virus? If the latter occurs, the
patient is said to have chronic HBV infection.!®

The diagnosis of HBV infection can be broken into
subtypes, the nomenclature of which has evolved over time
but is based on the activity of the virus (measured by HBV
DNA, hepatitis B e-antigen (HBeAg), and the response from
host (ALT levels, anti-HBe and anti-HBs).1¢

At first, before the immune system embarks a response,
ALT levels are low while viral DNA level is high (immune
tolerant or HBeAg positive chronic HBV infection).!® The
immune system eventually fights back, causing elevations
in ALT as the HBV infected hepatocytes are destroyed
(immune reactive, or HBeAg positive, chronic hepatitis
B).1¢ This eventually leads to low levels of HBV DNA and
ALT, as the immune system keeps the virus at bay (inactive
carrier or HBeAg negative, chronic HBV infection) and
might even lead to clearance of the virus by CD8 and CD4
cell activities.'®!” If it is not totally cleared, at times, the
virus DNA levels can intermittently rise but not to a degree
to cause much change in ALT (HBeAg negative chronic
hepatitis).!® During all of these stages, HBsAg remains
positive, as the virus is always replicating regardless of the
rate or degree of response it has from the immune system.
The last stage, considered resolution of the infection,
occurs when HBsAg disappears (1-3%).!® However, most
patients do not reach this stage and remain infected for
many years, during which complications can ensue such as
hepatocellular carcinoma (HCC) or cirrhosis.

Considering the struggle between the host immune
system and the virus described above, an inverse correlation
has been observed between chronicity of HBV infection
and the age at the time of exposure to the virus. The risk
of developing chronic HBV infection depends on the age
of exposure to HBV: 90 to 100% probability if exposed to
HBeAg (+) mothers during birth (perinatal infection), 25
to 30% probability during infancy and childhood under 5
years, and less than 5% in adults.’*?* Moreover, most of the
neonatal and perinatal HBV infections become persistent
and up to 40% of chronically infected HBV individuals
eventually develop cirrhosis or HCC.2 The outcome of the
remaining who do not develop these complications is not
well known or described except for small random reports.

Some reports have described two forms of HBsAg
positive, HBeAg negative subjects with normal ALT levels:
those who are true healthy carriers and others with chronic
HBV infection with transient virological and biochemical
remission.’?*

Our purpose of this 33-case series is to display and
examine longitudinally collected data from patients with
asymptomatic, inactive chronic HBV infections that have
not undergone treatment or developed HCC or cirrhosis.
As described by Puoti in 2013, we have also observed two
groups of patients: both of which had low ALT levels but
one group with fluctuating HBV DNA levels and the other
with consistently low DNA levels.’ Both groups did not
require antiviral therapy and have not developed cirrhosis
or HCC up to 32 years of collective follow up.

Case Series

Thirty-three patients were identified for this case
series. Median current age is 54.6 (range 31-84 years
old) with the follow up period between 1989 and 2021.
Patients, on average, were infected for 26.35 years and
were followed for 7.45 years at our institution. Many were
also infected at birth. All patients were HBeAg (-) by the
time of first follow up. 32/33 were Asian American and
one was African American. No patients in this case series
had significant comorbidities, including: metabolic disease,
alcohol or drug use disorder, genetic disorders affecting the
liver, or immunosuppressive disorders. Further, none were
using immunosuppressive medications that could have
contributed to host response to virus.

Table 1 shows 33 cases (follow up ranging 1989-
2021, average of 7.45 years) organized into two broad
categories with corresponding transmission and age:
those with low ALT levels and persistently low levels of
HBV DNA longitudinally, and those with low ALT levels and
fluctuating higher levels of HBV DNA with closer follow
up and monitoring. Fluctuating higher levels of DNA were
defined by ranges that included values greater than 1,000
IU/mL. Many also had median values greater than 1,000
IU/mL. Patients were organized into these two groups
to better display the varying presentation of chronic
hepatitis B infection patterns over time. Tables 2 and 3
further characterize these two broad groups, displaying
biochemical data and trends. All patients are HBeAg (-) and
have maintained normal ALTs throughout the observation
period.

Patients that had fluctuating HBV DNA levels had
closer follow up which, in addition to hepatic function,
CBC, and renal function, included regular liver imaging
and AFP monitoring. As displayed in table 4, in addition
to low to normal ALT levels, low AFP and normal imaging
rationalized continued regular monitoring these patients
without initiation of antiviral treatment.

Table 1: Two major groups of patients with their respective family history and median age

Transmission

Patterns of laboratory values Total Median Age
Maternal Paternal Unknown
Both low ALT and low HBV DNA 15 1 4 61 (36-84)
Low-normal ALT and fluctuating HBV DNA 18 3 8 51 (31-71)
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Table 2: Patients with persistently low ALT and low HBV DNA levels, their years of HBV infection, and associated characteristics

Transmission

Case Age/Sex Years with known Follow up date No. . HBV DNA 1U/ml M (maternal)

HBsAg+ status range of follow ups Median HBV DNA 1U/ml Ranges P (paternal)

U (unknown)
1 80/F 80 6/2017-1/2019 40 0-60 M
3 62/M 62 1/2011- 7/2019 7 20 0-26 M
5 72/F 53 7/2015- 3/2021 15 63 20-237 U
6 54/F 22 8/2019- 8/2020 <10 <10 u
7 84/F 84 5/1989- 8/2021 221 5-436 M
11 47/F 47 2/2008-10/2020 7 69 19-619 M
14 62/F 62 10/2011-6/2021 19 155 30-549 M
15 62/M 62 3/2014- 8/2021 10 70 9-120 M
17 36/F 36 4/2008- 8/2021 13 30 19-140 M
18 50/F 50 9/2018- 4/2021 6 10 9-240 M
21 63/F 63 11/2015-6/2021 17 23 19-242 M
24 44/F 44 8/2012- 10/2016 5 20 20-120 M
25 35/M 19 8/2016- 10/2018 6 90 10-320 P
32 61/M 23 7/2020-7/2021 2 65 31-99 U
33 69/M 20 1/2008-8/2021 12 141 30-895 U

Table 3: Patients with low ALT and fluctuating higher HBV DNA levels, their years of HBV infection, and associated characteristics

Transmission

Case | Age/Sex YearsH“g::gk:W" Follow up date ::I’Ioc"; . HBVDNAIU/ml M (maternal)
range Median HBV DNA 1U/ml ranges P (paternal)
Status ups U (unknown)
2 56/M 34 10/2016-7/2021 19 700 0-2,050 U
4 43/F 28 10/2008-6/2021 21 3,100 638-10,000 U
8 55/M 33 1/2009-10/2019 12 165 9-1,431 P
9 71/F 30 1/2017-3/2021 8 550 159-1,880 U
10 68/M 38 10/2011-4/2021 13 604 110-3,400 U
12 55/F 55 10/2002-4/2021 32 2,185 90-1,900,000 M
13 52/F 52 12/2016-10/2021 13 1,091 417-4,000 M
16 45/F 45 11/2010-2/2019 7 2,353 1,100-3,333 M
19 40/F 30 12/2018-3/2021 6 855 820-1,000 M
20 57/F 57 5/2013-12/2020 12 2,240 230-5,890 M
22 56/M 36 12/2017-7/2021 9 230 30-1,751 P
23 50/M 50 6/2014-11/2019 10 14,000 1,300-40,000 M
26 31/F 31 4/2014-2/2021 16 585 30-1,500 M
27 41/F 7 11/2016-6/2021 5 1,270 410-5,140 P
28 63/M 13 1/2018-6/2021 5 140,000 42,500-511,000 U
29 34/M 8/2015-7/2021 6 1,075 200-5,735 u
30 45/M 5 1/2016-3/2020 4 10,585 6,180-116,000 u
31 41/F 11/2014-5/2021 8 6,570 3,590-28,700 U

Tables 5 and 6 display details of the family history
for those with maternal and paternal transmission,
respectively. Many had family members with serious
complications (HCC, cirrhosis), while the patients under
study have maintained many years of asymptomatic status.

Overall, 17 out of 33 patients had maternal transmission
(17/33, 52%), with supposed years of infection ranging 31
to 84 years. Four patients were infected through paternal
transmission and 12 from an unknown route. The average
length of follow up after diagnosis for all patients was

26.35 years, though the years with known HBsAg status
for paternal transmission and unknown groups are a rough
estimate of the length of their hepatitis B infection. For
those infected at birth, the infected duration is their age.

Discussion

This case series presents 33 patients with chronic,
asymptomatic HBV infection that remained in a mostly
inactive state for many years without developing known
complications such as HCC or cirrhosis. The majority of
patients with known maternal or paternal transmission
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Table 4. ALT and AFP levels for patients with normal ALT and fluctuant HBV DNA levels

Case  Age/Sex Yrs with HBsAg | No. Average Median AFP ng/ml Median Creatinine mg/dL Imaging/
(+) status Tested = ALT IU/ml (range) (ranges) (ranges) Ultrasound
2 56/M 34 19 48 (36-61) 2.8 (2.1-3.2) 0.8 (0.69-0.92) Fatty infiltration
4 43/F 28 21 13 (9-26) 2.9 (1.4-3.9) 0.69 (0.58-0.82) Normal
8 55/M 33 12 12 (7-15) 2.5(1.9-4.1) 0.84 (0.8-1.02) Normal
9 71/F 30 8 23 (19-35) 3.4 (3.1-3.7) 0.57 (0.53-0.63) Normal
10 68/M 38 13 19(15-23) 2.6 (1.8-2.9) 0.8 (0.73-0.96) Increased echogenicity
12 55/F 55 32 21 (12-54) 10.5 (0.6-2.0) 0.6 (0.46-0.7) Mild increased
echogenicity
13 52/F 52 13 16 (13-23) 2.9 (2.7-3.3) 0.64 (0.58-0.76) n/a
16 45/F 45 7 12 (9-13) 2.7 (2.2-5.1) 0.68 (0.62-0.74) Normal
19 40/F 30 6 16 (13-21) 1.4 (1.2-2.1) 0.63 (0.56-0.76) Normal
20 57/F 57 12 25 (15-31) 2.5 0.65 (0.6-0.7) Normal
2 56/M 36 9 28 (23-32) 3.0 (2.5-3.6) 0.86 (0.79-0.92) Mild increased
echogenicity
23 50/F 50 10 16 (10-30) 2.8 (0.65-3.4) 0.67 (0.61-3.6) Normal
26 31/F 31 16 21 (16-34) 2.5(1.8-2.7) 0.69 (0.63-0.84) Normal
27 41/F 7 5 14 (12-15) 3.5 (3.4-3.6) 0.66 (0.63-0.66) Normal
28 63/M 13 5 36 (29-43) 3.35(2.9-3.8) 0.86 (0.8-0.99) Normal
29 34/M 6 6 43 (31-66) 3.9 (3.6-5.2) 0.99 (0.96-1.13) Normal
30 45/M 5 4 21 (19-24) 2.6 0.59 (0.58-0.6) Mildly coarsened
echotexture
31 41/F 7 8 17 (13-19) 6 (4.9-6.4) 0.8 (0.63-0.84) Normal
Table 5: Highlighted family history of those with maternal HBV transmission
Patient Age/Sex Family history maternal side Family history on siblings and children
1 80/F Mother died of HCC at age 86 Three brothers that are positive
Four children are positive
3 62/M Mother is 87 years old with Anti-HBs Brother died of HCC at age 41. Three.s.isters and
another older brother are positive
7 84/F Mother died of hypertension at age 59 Son died of HCC at age 44 Brother had bad liver disease
11 47/F Mother positive Sister positive
12 55/F Mother positive Sister positive
13 52/F Maternal grandmother died of HCC. Mother with liver disease Three siblings positive
14 62/F Mother died of CVA 8 siblings positive. One brother died of cirrhosis
15 62/M Mother died of cirrhosis at age 39 n/a
Mother with chronic Hep B, one maternal uncle with HCC
16 45/F cirrhosis waiting for transplant, two maternal aunts positive. n/a
Maternal grandfather died of cirrhosis
17 36/F Mother with chronic hep b Sister is positive
18 50/F Mother positive Brother positive
19 40/F Mother with chronic hep b n/a
20 57/F n/a Brother with chronic HBV infection
21 63/F n/a Brother HBV carrier
24 44/F Mother positive Two brothers positive

Maternal grandmother with cirrhosis, liver transplant. Three

26 31/F maternal aunts with HBV infection Older brother HBsAg (+)
Table 6: Highlighted family history of those with paternal HBV transmission.
Patient Age/Sex Family history paternal side Family history on siblings and children
8 55/M Father and paternal uncle positive n/a
22 56/M Father died of HCC at age 50 Brother positive
25 35/M Father and paternal uncle positive n/a
27 42/F Strong family history of HBV on father’s side Brother positive
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also had family histories of liver-related morbidity and
mortality. This raises the question of what leads to
hepatocarcinogenesis in some and not others and can be
partially answered by examining the details in this case
series. Further, the two major groups identified from these
cases were those with low ALT and HBV DNA levels versus
those with low ALT but fluctuating HBV DNA levels. Both
have had similar outcomes but display, through biochemical
data, the differences among virus-host response.

Patient Characteristics

The patients’ characteristics provide insight into
the pathogenesis and epidemiology of HBV, which
may have implications on complications related to the
infection. Although some cases had an unknown means
of transmission, most contracted HBV infection at birth or
at a young age through a maternal or paternal source (20
out of 33). This highlights previous findings that patients
infected with HBV at a young age likely progress to chronic
HBYV infection as their immune systems are not mature
enough to clear the virus.?® It has been shown that those
that fail to clear the virus after first insult and thus develop
chronic hepatitis B have a weak T-cell specific response to
the virus.?® Nearly all of the identified patients are also of
Asian descent, which speaks to the epidemiology of HBV
and world populations most at risk of the disease.'® Further,
our patients may also share similar genotypes of the virus,
as studies have shown a correlation between geographic
distribution and HBV genotype.162°

Host Variability
Hepatitis B Virus

and Hepatocarcinogenesis of

Many cases in this series display a common theme:
maternal or paternal transmission with a family history of
HCC or cirrhosis. It can be assumed that the patients have a
similar if not identical genotype that their family members
had yet have not developed similar complications even at
a median advanced age of 54.6 years old. Assuming that
other factors that contribute to liver inflammation such as
environmental, metabolic, and toxin-induced (alcohol, etc)
did not exist within these families, the variability in clinical
outcomes may highlight the variations within the host
itself. Other studies have commented on a variable host
response to the virus including factors that may play a role
such as gender and stress.?””# It is clear that the immune
system plays a vital role in the pathogenesis of chronic
hepatitis B and thus may also contribute to the variability
of clinical outcomes in these cases as well.?¢?8 Further, the
pattern of lab data for our two main groups (low ALT and
HBV DNA, low ALT with fluctuating HBV DNA) also display
the “struggle” between host immune system and viral
replication over time.

The pathogenesis of HBV associated HCC is not fully
understood. One of the proposed theories involved virus

integration into host DNA.3® Studies have found that even
in the phases of chronic HBV infection where ALT levels
are normal (like in the immune tolerant phase), the virus
is integrating itself into the host’s DNA, which may in turn
lead to cellular dysregulation and carcinogenesis.?® This is
also supported by studies that have found the presenting
magnitude of viremia to be linked to future risk of HCC.3!
Interestingly, the patients in this series have presumably
had many years of host DNA-virus genome integration but
have not developed HCC. Therefore, the length of inactive
CHB status might not be a strong risk factor. This contrasts
the theory that all hepatocarcinogenesis is driven by the
immune system response as witnessed by elevations in
ALT.

Case 12 (table 3) highlights a patient with periods
of increased viral replication as displayed by the wide
range of viral DNA over the course of 17 years of follow
up. However, they never displayed elevations in ALT or
had imaging findings or laboratory evidence (in the form
of AFP elevations) to suggest cancerous growth. Not only
might this suggest that the host’s immune system did not
lead to a strong enough inflammatory response to cause
ALT elevations, but also suggests that having significant
peaks in viral load over the years is not always enough
to lead to carcinogenesis. Other patient cases including
4, 16, 20, 23, 28, and 31 had median values >2,000 IU/
mL, above which has been cited as an increased risk of
developing complications.’ Contrastingly, many other cases
had persistently lower levels of viral DNA and also did not
develop complications. Thus, this case series supports the
theories that immune response significant enough to raise
ALT levels may be a more clinically relevant risk factor
for the development of HCC. It also highlights the varied
host response to virus: fluctuating DNA levels displays
a response from the immune system, but not one great
enough to cause elevations in ALT or complications such as
cirrhosis or HCC.

Strengths and Limitations

Compared to other similar studies that have collected
data longitudinally on patients with chronic HBV infection,
this series has the longest time frame of patient follow-
up.!13233 Limitations include those common to case series
and case reports, including low sample size, lack of a
control group and retrospective analysis with missing
or incomplete data. In particular, our sample size is low
in comparison to the large number of Hepatitis B virus
infections worldwide, and thus cannot serve as an overall
trend of disease pattern.

Summary and Conclusions

This case series presents data from 33 patients with
asymptomatic chronic HBV infection, ranging from current
age 31-84, over a maximum of 32 years (1989-2021).
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No patients have developed HCC or cirrhosis, including
those with strong family histories of these complications
and those with great magnitude and fluctuating levels of
viremia. There were two main groups of patients: those
with both low ALT levels and low HBV DNA versus those
with low ALT but higher fluctuating HBV DNA levels, both
of which have had similar clinical outcomes but display the
varieties in host response to virus. These findings suggest
that there may be more to elucidate within the host to
better understand what patients are at risk for developing
complications and, in particular, HCC. Findings may support
that a more robust immune response to the virus that leads
to elevations in ALT may be a stronger risk factor than the
length or magnitude of viremia.

References

1. Blumberg BS, Alter HJ, Visnich S. A “NEW” ANTIGEN IN LEUKEMIA
SERA. Jama. Feb 15 1965; 191(7): 541-546.

2. Perz JE Armstrong GL, Farrington LA, et al. The contributions of
hepatitis B virus and hepatitis C virus infections to cirrhosis and
primary liver cancer worldwide. Journal of hepatology. 2006; 45(4):
529-538.

3. El-Serag HB. Epidemiology of viral hepatitis and hepatocellular
carcinoma. Gastroenterology. 2012; 142(6): 1264-1273. el.

4. Jemal A, Bray F, Center MM, et al. Global cancer statistics. CA: a cancer
Jjournal for clinicians. 2011; 61(2): 69-90.

5. Liver EAFTSOT. EASL 2017 Clinical Practice Guidelines on the
management of hepatitis B virus infection. Journal of hepatology.
2017; 67(2): 370-398.

6. Organization WH. Global hepatitis report 2017. World Health
Organization; 2017.

7. Maddrey WC. Hepatitis B: an important public health issue. Journal of
medical virology. 2000; 61(3): 362-366.

8. Beasley RP, Hwang L-Y. Hepatocellular carcinoma and hepatitis B
virus. Seminars in Liver Disease. 1984; 4(2): 113-121.

9. Puoti C. HBsAg carriers with normal ALT levels: healthy carriers or
true patients? British Journal of Medical Practitioners. 2013; 6(1): 4-6.

10. Hsu Y-S, Chien R-N, Yeh C-T, et al. Long-term outcome after
spontaneous HBeAg seroconversion in patients with chronic hepatitis
B. Hepatology. 2002; 35(6): 1522-1527.

11. De Franchis R, Meucci G, Vecchi M, et al. The natural history of
asymptomatic hepatitis B surface antigen carriers. Annals of internal
medicine. 1993; 118(3): 191-194.

12. Bellentani S. Natural history of HBV infection: a 9 years follow-up of
the Dionysos cohort. ] Hepatol. 2002; 36: 228.

13. Sharma SK, Saini N, Chwla Y. Hepatitis B virus: inactive carriers.
Virology journal. 2005; 2(1): 1-5.

14. Chen C-J, Tai ], Tai D-I. Hepatocellular carcinoma occurred in a
Hepatitis B carrier clinic cohort during a mean follow up of 10 years.
Hepatoma Research. 2019; 5: 25

15. Magalhdes M], Pedroto 1. Hepatitis B virus inactive carriers: Which
follow-up strategy? GE Portuguese journal of gastroenterology. 2015;
22(2): 47-51.

16. Feldman M, Friedman LS, Brandt LJ. Sleisenger and Fordtran’s
Gastrointestinal and Liver Disease: Pathophysiology. Elsevier; 2021:
1216-1242.

17. Guidotti LG, Chisari FV. Noncytolytic control of viral infections by the
innate and adaptive immuneresponse. Annual review of immunology.
2001; 19(1): 65-91.

18. Martinot-Peignoux M, Boyer N, Colombat M, et al. Serum hepatitis
B virus DNA levels and liver histology in inactive HBsAg carriers.
Journal of hepatology. 2002; 36(4): 543-546.

19. Beasley RP, George C-YL, Roan C-H, et al. Prevention of perinatally
transmitted hepatitis B virus infections with hepatitis B immune
globulin and hepatitis B vaccine. The Lancet. 1983; 322(8359): 1099-
1102.

20. Beasley R, Hwang L-Y, Lin C-C, et al. Incidence of hepatitis B virus
infections in preschool children in Taiwan. The Journal of infectious
diseases. 1982; 146(2): 198-204.

21. Coursaget P, Yvonnet B, Chotard ], et al. Age-and sex-related study of
hepatitis B virus chronic carrier state in infants from an endemic area
(Senegal). Journal of medical virology. 1987; 22(1): 1-5.

22. McMahon B]J, Alward WL, Hall DB, et al. Acute hepatitis B virus
infection: relation of age to the clinical expression of disease and
subsequent development of the carrier state. Journal of infectious
diseases. 1985; 151(4): 599-603.

23. Tassopoulos NC, Papaevangelou GJ, Sjogren MH, et al. Natural history
of acute hepatitis B surface antigen-positive hepatitis in Greek adults.
Gastroenterology. 1987; 92(6): 1844-1850.

24. Hoofnagle JH, Shafritz DA, Popper H. Chronic type B hepatitis and the
“healthy” HBsAg carrier state. Hepatology. 1987; 7(4): 758-763.

25. Chemin [, Zoulim F. Hepatitis B virus induced hepatocellular
carcinoma. Cancer letters. 2009; 286(1): 52-59.

26. Ferrari C, Missale G, Boni C, et al. Immunopathogenesis of hepatitis B.
Journal of Hepatology. 2003;39:36-42.

27. Block P, Shinn B, Roth C, et al. Vagaries of the host response in the
development of hepatitis B-related hepatocellular carcinoma: a case
series. Current Cancer Therapy Reviews. 2020; 16(3): 253-258.

28. Block PD, Shinn B, Kim JH, et al. Hepatitis B-related hepatocellular
carcinoma and stress: untangling the host immune response from
clinical outcomes. Hepatic Oncology. 2021; 8(1): HEP35.

29. Bashir Hamidu R, Chalikonda DM, Hann H-W. Gender Disparity in
Host Responses to Hepatitis B-Related Hepatocellular Carcinoma: A
Case Series. Vaccines. 2021; 9(8): 838.

30. Mason WS, Gill US, Litwin S, et al. HBV DNA integration and clonal
hepatocyte expansion in chronic hepatitis B patients considered
immune tolerant. Gastroenterology. 2016; 151(5): 986-998. e4.

31. Chen CJ, Yang HI. Natural history of chronic hepatitis BREVEALed.
Journal of gastroenterology and hepatology. 2011; 26(4): 628-
638.

32. Dragosics B, Ferenci P, Hitchman E, et al. Long-term follow-up study
of asymptomatic HBsAg-positive voluntary blood donors in Austria:
a clinical and histologic evaluation of 242 cases. Hepatology. 1987;
7(2): 302-306.

33. Villeneuve ]-P, Desrochers M, Infante-Rivard C, et al. A long-term
follow-up study of asymptomatic hepatitis B surface antigen—
Positive carriers in montreal. Gastroenterology. 1994; 106(4): 1000-
1005.

Page 20 of 20



	Title
	Correspondence
	ABSTRACT
	Introduction
	Case Series 
	Discussion
	Patient Characteristics 
	Host Variability and Hepatocarcinogenesis of Hepatitis B Virus
	Strengths and Limitations 
	Summary and Conclusions 
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	References

